The mechanisms underlying community dynamics, which govern the complicated biogeographical patterns of microbes, have long been a research hotspot in community ecology. However, the mixing of multiple ecological processes and the one-sidedness of analytical methods make it difficult to draw inferences about the community assembly mechanisms. In this study, we investigated the driving forces of the soil microbial community in subalpine coniferous forests of the Loess Plateau in Shanxi, China, by integrating multiple analytical methods. The results of the null model demonstrated that deterministic processes (especially interspecific relationships) were the main driving force of the soil microbial community assembly in this study area, relative to stochastic processes. Based on the results of the net relatedness index (NRI) and nearest taxon index (NTI), we inferred that historical and evolutionary factors, such as climate change and local diversification, may have similar effects on microbial community structure based on the climatic niche conservatism. Based on the results of a functional traits analysis, we found that the effects of ongoing ecological processes on the microbial community assembly varied among sites. Therefore, the functional structures seemed to be more related to ongoing ecological processes, whereas the phylogenetic structures seemed to be more related to historical and evolutionary factors, as well as the tradeoff between deterministic and stochastic processes. The functional and phylogenetic structures were mainly shaped by different ecological processes. By integrating multiple ecological processes, our results provide more details of the mechanisms driving the community assembly PeerJ Preprints | https://doi.org/10.7287/peerj.preprints.27223v1 | CC BY 4.0 Open Access | recAbstract The mechanisms underlying community dynamics, which govern the complicated biogeographical 23 patterns of microbes, have long been a research hotspot in community ecology. However, the mixing of multiple 24 ecological processes and the one-sidedness of analytical methods make it difficult to draw inferences about 25 the community assembly mechanisms. In this study, we investigated the driving forces of the soil microbial 26 community in subalpine coniferous forests of the Loess Plateau in Shanxi, China, by integrating multiple 27 analytical methods. The results of the null model demonstrated that deterministic processes (especially 28 interspecific relationships) were the main driving force of the soil microbial community assembly in this study 29 area, relative to stochastic processes. Based on the results of the net relatedness index (NRI) and nearest taxon 30 index (NTI), we inferred that historical and evolutionary factors, such as climate change and local diversification, 31 may have similar effects on microbial community structure based on the climatic niche conservatism. Based on 32 the results of a functional traits analysis, we found that the effects of ongoing ecological processes on the 33 microbial community assembly varied among sites. Therefore, the functional structures seemed to be more 34 related to ongoing ecological processes, whereas the phylogenetic structures seemed to be more related to 35 historical and evolutionary factors, as well as the tradeoff between deterministic and stochastic processes. The 36 functional and phylogenetic structures were mainly shaped by different ecological processes. By integrating 37 multiple ecological processes, our results provide more details of the mechanisms driving the community 38 assembly.
148 distance between a species or individual and its closest relative mean nearest taxon distance (MNTD), in both 149 cases adjusting for the null-model expectation by random sampling from a species pool. They are calculated as 150 follows:
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-1 × -( ) ( ) 152 where r obs is the observed NRI/NTI and r rand is the MPD/MNTD from a null model, which is built by permuting 153 the species labels across a phylogeny covering all species in a given species pool and using the "taxa labels in 154 phylum level" null model in picante, to preserve the community structure and achieve a reliable randomization 155 [44] . Positive values represent phylogenetic clustering, whereas species in the community are more closed 156 related than expected. The 253 Disscussion
254
Microorganisms typically form diverse communities of interacting species, whose activities have a 255 tremendous impact on the plants, animals, and humans they associate with [52]. The mechanism or ecological 256 processes that drives the structure of these complex communities is crucial to understanding and managing them. 257 The integration of multiple ecological processes can provide more clues for drawing the biogeographic patterns 258 of communities. The results of this study indicate that the ongoing ecological processes and historical or 259 evolutionary factors, as well as the trade-off between deterministic and stochastic processes, jointly drive the 260 assembly processes of the soil microbial community in subalpine coniferous forests on the Loess Plateau, China.
261 By integrating multiple analytical methods, the one-sidedness of a single method can be avoided and a more 262 scientific and accurate conclusion can be drawn. There are some inconsistencies in the results obtained for the 263 same microbial community data when using different analytical methods, and this may be the main reason why 264 the universality of ecological mechanisms is often challenged. What these conclusions have in common is that 265 interspecific relationships are driving factors in the process of community assembly.
266 Trade-off between deterministic and stochastic process in driving the community assembly process 
303
The unexplained variation in VPA (78.6%) could also be due to unmeasured environmental variables and 304 unincorporated neutral factors. We inferred that this was more related to the interspecific relationship.
305
We observed that the null deviations were positive in the null model, which were interpreted as showing 306 competitive interactions within the community, because communities were more dissimilar than expected by 307 chance [2, 25] . In addition, we also observed an over-dispersion of phylogenetic patterns (NRI and NTI) and 308 trait divergence in communities (NRI (fun) ) [10]. By integrating the results of the three analytical methods, we 309 inferred a consistent conclusion that interspecific relationships were the driving factor of community assembly 310 processes rather than environmental filtering. The driving effect of interspecific relationships in the process of 311 community assembly can be represented by the changes of modules in the network analysis ( Figure 8 ).
312
Many analytical methods can be used to separate the relative roles of competition and abiotic filtering, but 313 their distinction is frequently fuzzy. This may be because competitive interaction and environmental stress act 314 synchronously, as suggested by the existence of a balance between stress tolerance and nutrient access [11] . Figure 9 (on next page) Figure 9 The community assembly preocesses in different sites a: null deviation values; b:NRI(fun); c: NRI(phy); d: NTI
